Introduction
Studies of the electroencephalogram (E.E.G.) after cardiorespiratory arrest and subsequent resuscitation are chiefly concerned with the isoelectric or "flat" tracing and its ethical and medicolegal implications for the pronouncement of death (Jouvet, 1959; Arfel and Fischgold, 1961; Bickford et al., 1965; Rossoff and Schwab, 1968) . Some authors, however, describe E.E.G. signs which may distinguish various types of outcome, with the aim of identifying patients who are capable of useful survival (Hockaday et al., 1965; Pampiglione and Harden, 1968; Prior and Volavka, 1968) . While the definition of death remains a fertile topic of ethical debate, the prediction of outcome after cardio-respiratory arrest and resuscitation appears a more profitable subject for scientific inquiry.
After Pampiglione's (1962) description of E.E.G. abnormalities which may follow cardiac or respiratory arrest, Hockaday et al. (1965) showed that death or survival could be predicted by means of the E.E.G. with a reliability of the order of 80%. Pampiglione and Harden (1968) achieved a similar success rate in children. We have for some years tried to apply the criteria described by Hockaday et al. (1965) and, more recently, used those of Prior and Volavka (1968) and of Pampiglione and Harden (1968) . Many E.E.G.s seem to be unclassifiable, and in any event the accuracy of prediction does not meet the requirements of the clinical situation. All the above methods involve grading records along a simple scale of increasing abnormality, on the basis of only a few featureschiefly frequency and amplitude-thereby discounting much of the information ordinarily used in assessing an E.E.G.
Methods
A method of visual assessment and coding was developed to provide a detailed description of any E.E.G. which might be obtained after resuscitation. Fifty-eight tracings from a pilot study at St. Bartholomew's Hospital were examined by one of us (C.D.B.) without reference to clinical information, and scored on 49 variables which described the presence, prominence, and distribution of a wide range of E.E.G. phenomena. Two other variables were admitted-the state of awareness during the recordings, as indicated by neurological evidence, and the time elapsed between resuscitation and the E.E.G. A preliminary statistical assessment suggested that this range of information might provide a satisfactory basis for distinguishing patients who died from those who survived. Training sessions were then carried out to establish an acceptable level of reliability between two observers (C.D.B. and P.F.P.). These observers then applied the same system of rating to all E.E.G.s taken after resuscitation at the London Hospital during the years 1964-8. The result of the analysis of these records is presented here.
Patients
During the five-year period 127 patients were referred to the London Hospital E.E.G. department because they had failed to regain consciousness rapidly after resuscitation from circulatory or respiratory arrest. In 93 of these subjects legible tracings were obtained within seven days of resuscitation and there had been adequate documentation of the arrest and of the subsequent clinical course. Ninety were adults aged 18 to 89 and the remaining three were less than 10 years old. The 93 patients were divided in three categories (Table I) .
Group A.-These 41 adult patients met the following criteria: (1) cardiac arrest was known to have occurred; (2) there was no associated disorder considered likely to complicate the E.E.G. 
Statistical Analysis
The visual appraisal of the E.E.G.s from all three groups of patients yielded 197 sets of observations on 51 variables. A correlation matrix showed that these data contained much redundancy; this was reduced by combining linearly correlated variables, so that the original 51 observations on each E.E.G. were replaced by only 36. A discriminatory analysis was made of the transformed data from the 93 E.E.G.s of group A. This yielded a discriminant function for distinguishing between the records of patients who recovered and the tracings of those with proved anoxic brain damage. Discriminant scores were then computed for the E.E.G.s from all three groups.
Results

Group A
The discriminatory analysis of the observations on the 93 E.E.G.s from group A (the 41 patients with uncomplicated cardiac arrest and known outcome) showed pronounced differences between the records of patients who recovered and those of subjects with proved anoxic brain damage. The distributions of the discriminant scores in these two categories are shown in the Chart. Scaled discriminant score Discriminant scores on 93 E.E.G.s from patients with established outcome. The scores are in arbitrary units scaled so that zero corresponds to equal probabilities of either death or survival. The values on the right of the figure relate to observations on those who died with anoxic brain damage and those on the left to patients who recovered. The two groups are clearly distinct and only one E.E.G. has been misclassified.
Out of 93 E.E.G.s, only one was misclassified. In this single instance the discriminant score was very close to the value at which death and survival were equiprobable and would not in practice have offered a basis for any clinical decision. Thus if accuracy is considered the chief criterion by which the results should be assessed it seems that, even from a single E.E.G., the outcome in terms of cerebral death or survival could have been predicted with high reliability. In the real clinical situation, however, it is the confidence which can be attached to statements concerning the individual patient which is most important. In each of the 92 correctly classified E.E.G.s the discriminant score would have indicated a probability of survival either less than 0-01 or greater than 0-99, and in 90 the confidence level would have been better than 99-8 %.
E.E.G. prediction is clearly of most practical value while the outcome is still in real doubt-that is, before the patient has either regained consciousness or remained for many hours in profound coma. Of the 93 E.E.G.s on which this analysis was based, 26 were taken from patients who were in stupor or awake and 18 from patients who were in deep coma. Thus the remaining 49 E.E.G.s were recorded at a stage of moderate coma, when physical examination would not have provided a basis for reliable predictions.
Other Groups
The discriminant function originally developed from group A was also used to calculate scores for group B (the 19 patients with fatal outcome consistent clinically with anoxic brain damage, but without neuropathological confirmation). In most the discriminant scores would have led to the prediction of a fatal outcome (Table II) , but out of 42 E.E.G.s, 10 (from seven patients) were classified as suggesting survival. Seven of these 10 records originated from four subjects in whom the immediate cause of death may not have been cerebral, in that they had remained in light coma or stupor for periods ranging (Loeb and Poggio, 1953; Lundervold et al., 1956; Chase et al., 1968) and with head injuries (Whelan et al., 1955; Chatrian et al., 1964; Bickford and Klass, 1966) The results of this study are considered to support a general contention of ours (Binnie et al., 1966) (Waterlow et al., 1960) . The low serum transferrin levels found in kwashiorkor may be significant (Antia et al., 1968) and of several biochemical tests McFarlane et al. (1969) found the serum transferrin to be the most accurate index for assessing kwashiorkor.
Infection is more prevalent in this disease than in the rest of the population (Scrimshaw et al., 1960) , and there is evidence of an immune deficiency state in kwashiorkor. Brown and Katz (1965) , in Uganda, noted that the serum immunoglobulin concentration in kwashiorkor was severely depressed, whereas Najjar et al. (1969) Ascaris ova were found in the stools of two children. Clinical evidence of bacterial infection was found in four childrentwo had otitis media, one had conjunctivitis and one had furunculosis.
The Heaf test was done with the standard technique and was negative in all cases. No abnormality was detected on routine chest x-ray examination. Twenty-nine were haemaglobin genotype AA. All the children were treated initially with chloroquine and thereafter with weekly doses of pyrimethamine; a multivitamin mixture plus 5 mg. of folic acid was given daily. The children were given a high-protein diet in the form of milk powder that was known to have a high-protein content. Sulphadimidine and potassium chloride were prescribed for those with diarrhoea, and the bacterial infections noted above were treated with antibiotics as indicated. Oral ferrous sulphate was prescribed for most of those who had low packed cell volume after the diarrhoea had subsided. When oral iron was not available intramuscular iron was given. Most of the children were followed up for six weeks or more, though many died or dropped out of the study. All were seen every other day during the first two weeks and thereafter once or twice a week, depending on the severity of the illness. 
